Cutting edge: chromatin remodeling as a molecular basis for the enhanced functionality of memory CD8 T cells.
Memory CD8 T cells, unlike their naive precursors, are capable of rapidly producing high levels of cytokines, killing target cells, and proliferating into numerous secondary effectors immediately upon Ag encounter. This ready-to-respond state contributes to their superior ability to confer protective immunity, yet the underlying molecular basis remains unknown. In this study, we show that memory CD8 T cells have increased histone acetylation compared with naive CD8 T cells; however, those activated without CD4 T cell help ("unhelped") remain hypoacetylated and fail to develop into functional, protective memory. Treatment with a histone deacetylase inhibitor during activation results in increased histone acetylation in unhelped CD8 T cells and restores their ability to differentiate into functional memory cells capable of immediate cytokine production and providing protective immunity. These results demonstrate that CD4 T help-dependent chromatin remodeling provides a molecular basis for the enhanced responsiveness of memory CD8 T cells.